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Introduction:
Preparatory arousal is a strategy in which an individual purposefully engages in an activity to get themselves
emotionally “pumped up” or “charged up” to increase the body’s level of arousal [1]. Preparatory arousal is
a common mental preparation strategy used among competitive athletes [2]. It is suggested that preparatory
arousal can increase performance of simple tasks requiring maximal strength and muscular endurance and
power [3]. However, the majority of preparatory arousal research has only examined non sport specific skills
and thus the findings may not be transferable to actual sports that require more complex and dynamic
movement patterns. With the current lack of literature on preparatory arousal and its effect on more complex
dynamic movement patterns, and the scarcity of knowledge of the possible mechanisms behind its potential
ergogenic effect, this study aims to investigate the potential mechanisms behind preparatory arousal and the
effects that it has on hand grip strength and swimming performance. It is hypothesised that a structured
preparatory arousal strategy will enhance hand grip strength and 50 m freestyle swim performance while
increasing arousal in trained competitive swimmers.
Methods:
Participants: Twelve swim athletes (8 male and 4 female) aged 19 ± 6 years with a minimum of 3 years (11
± 6) current competitive experience, volunteered to participate in the study.
Protocol: The project was broken into two stages. The first stage involved participants undergoing three 1
minute mental preparation strategies, a control, placebo and a preparatory arousal strategy, after which
maximal hand grip strength was tested in a controlled laboratory environment. Physiological variables
(galvanic skin response (GSR), heart rate (HR)) and psychological variables (positive emotion) were
measured to identify the physiological and psychological effect of the three mental preparation strategies.
The second stage of the project investigated the effect of the same mental preparation strategies on 50 m
freestyle swim performance. Physiological (HR) and psychological variables (rating of perceived exertion
and positive emotion) were measured pre and post swim. Positive emotion was measured using a modified
version of the Incredibly Short Profile of Mood State questionnaire [4].
Statistics: Comparison of means between the trials and across time for physiological (HR, GSR),
psychological (RPE, positive emotion) and performance (hand grip strength and swim performance time)
variables were analysed using repeated measures planned contrast analysis tests. An alpha level of 0.05 was
set for all contrast analyses.
Results: Stage 1 – handgrip strength
The preparatory arousal strategy significantly increased hand grip strength performance compared to the
baseline trial, but not the placebo or control trials (Table 1). Positive emotion, HR and GSR were all
significantly elevated in the preparatory arousal trial compared to the baseline, control and placebo trials
(Table 1).
Table 1
Means ± standard deviation measures of hand grip performance and physiological and psychological arousal for
swimmers (n=12) undertaking three mental preparation strategies in a laboratory environment.
Baseline
Control
Placebo
Preparatory arousal
Performance
Hand grip performance (kg)
42.3 ± 9.3 **
44.9 ± 9.3
43.6 ± 8.7
45.1 ± 9.5
Physiological variables
HR (bpm)
69 ± 13 ***
76 ± 17 **
73 ± 14 ***
98 ± 21
GSR (µs)
1.4 ± 2.5 ***
7.4 ± 10.0 ***
8.5 ± 5.7 ***
17.1 ± 9.3
Psychological variables
Positive emotion
1.25 ± 0.34 *** 1.31 ± .36 ***
1.56 ± .37 **
2.06 ± 0.53
*Significantly different from preparatory arousal trial, p < .05; **Significantly different from preparatory arousal trial, p < .01;
***Significantly different from preparatory arousal trial, p < .001.

Stage 2 – 50 m freestyle swim
Performance times of the 50 m freestyle swim were significantly faster in the preparatory arousal trial
compared to the control (0.82 seconds faster) and placebo (0.58 seconds faster) trials (Table 2). There were
no significant differences in physiological measures between trials. Rating of perceived exertion was
significantly greater following preparatory arousal compared to the placebo but not the control trial.
‘Positive emotion’ was significantly higher in the preparatory arousal trial compared to the control but not
the placebo trial.
Table 2
Means ± standard deviation measures of 50 m swim performance and physiological and psychological
arousal for swimmers (n=11) undertaking three mental preparation strategies in a sport specific environment.
Control
Placebo
Preparatory arousal
Performance
Swim time (s)
32.15 ± 2.12 ** 32.39 ± 2.15**
31.57 ± 1.98
Physiological variables
Peak HR (bpm)
159 ± 18
155 ± 17
163 ± 11
Peak HR (% of max HR)
79 ± 9
77 ± 8
81 ± 5
HR 1 min post swim (bpm)
102 ± 36
105 ± 31
107 ± 35
Psychological variables
RPE after swim
17 ± 2
16 ± 2 ***
17 ± 1
Positive emotion after swim
1.23 ± 0.60*
1.32 ± 0.51
1.50 ± 0.73
*Significantly different from preparatory arousal trial, p < .05; **Significantly different from preparatory arousal trial, p < .01;
***Significantly different from preparatory arousal trial, p < .001

Conclusion: The preparatory arousal strategy used in the present study enhanced hand grip strength and 50
m freestyle swim performance of competitive athletes, supporting the hypothesis and previous research.
Furthermore, physiological and psychological arousal was significantly enhanced with the preparatory
arousal strategy, suggesting that the underlying mechanism may both be psychological and physiological.
Considering that “positive emotion” was significantly increased it is possible that the preparatory arousal
strategy shifted participants into the preferred paratelic metamotivational state, outlined by the reversal
theory, thus experiencing heightened arousal as a positive experience which has been linked to improved
performance of various tasks [1]. Furthermore, increased sympathetic nervous system stimulation, evident
by an increase in GSR and HR, may suggest another potential mechanism of preparatory arousal.
Future Research: Future research should focus on the effect of preparatory arousal on sporting performance
in a sport specific environment and include multiple measures of physiological and psychological arousal to
further elucidate the mechanisms responsible for the effectiveness of preparatory arousal at enhancing sports
performance. Due to the significant change in emotion elicited from the preparatory arousal strategy future
research would benefit greatly from investigating specific theories such as the reversal theory [5].
Employing psychological questionnaires, such as the Telic State Measure [6], would also allow for a better
understanding and quantification of preparatory arousal and the resulting impact on emotion.
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